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OBSERVATIONS ON THE PEARL OYSTER FISHERY OF KUWAIT 
S. 1\1. AL.l\1ATAR. K. E. CARPENTER.* R . .JACKSON, 
S. H. ALHAZEEM. A. H. AL-SAFFAR. 
A. R. ABDUL GHAFFAR AND C. CARPENTER* 
Kuwait Institute for Sciemific Research 
Mari 1dture and Fisheries Departmelll 
P.O. Box 1638, Salmiya 22017 
KuH·air 
ABSTRACT The pearl oy. ter fi shery of Kuwait wa · monitored daily from January 1989 to 1'fay 1990_. Landing of pearl ~ysters in 
19<9 torallcd 2 7 tons with a market valu of U. . 1.0 million. C mmer ial pearls (> 3 mm) were estimated to be present in ?~e of 
, •'1()() t - to t of the J)Carl oy te~ landed w ' r new re rutt with hmg length s between 40- 56 mm. There wa. a curvilinear C\ ry .. _ y. ers. . · . . h , 
re lationship oe1ween wtal weight and . iz of oyster (length ) and the ex ratio approached _ 1: 1. : pawning occur .. throughout t e }ear. 
with a spat se ttlement peak in earl y fall. Over the size range examined there was no relauonshtp betwee n 1he size of oysters and the 
size of pearls and sub equenr resour e management strategies are db.cussed. 
KEl' WORDS : pearl. oy rer. Pinctada radiata. fohery 
lN'TRODUCTION 
Thriving from hi tori times until the I 93 s, the traditional 
pearl oy ter fi hery in the Arabian Gulf was large and revered . 
furnishing about oc: of the world production of natural pearls. 
which were famou for their exce llent hapc and quality (Bowen 
1951 ). Lorimer (1915) de cribed the various pearl oyster banks in 
the Arabian Gulf (Fig . I ) and c timated the ave rage early export 
value of pearls and mother-of-pearl ( hell ) to be Pounds Sterling 
56 I ,353 and 269, 7 . re pec tively. for the period 1873 to I 905 . 
The annual catch for the entire Arabian Gulf was approximately 
35.000 ton . a c n ervative e timate cakulated from literature 
rep rt of cat h rate. number of boats and number f fi hermen 
Lorimer 1915. Villier 1969). 
Bowen ( I 95 I ) described th early pearl diving techniques and 
discu sed various aspects of the industry. Pearl fi shing in the Gulf 
wa. performed originally only during sununer. May to September. 
Except fo r occasional inclement weather. diving wa. a ontinuous 
operation over this period . The traditional fi hery de lined steadily 
from 1930 onward because of a world rece ion. the introduction 
of Japanc e cultured pearl . and later with the di covery of oil in 
the area. In the late 1940s mo t people deserted the pearl indu try 
for more lucrative oil -related po itions. 
In the late I 960 • p arl fi hing was revived with the introduc-
tion of modem diving equipment. such as air comprc sors and 
speedboats. Since 1980. pearl oy tcr fi hing is practised year 
round in Kuwait. A pearl oy tcr market was re-established in 
Kuwait in 1982. and the first atch stati tic were reponed for a 
five-month period in I 3 (A lmatar et al. 19 4). The pre.e nt pearl 
oy ter market of Kuwait i. based cxclu ively on natural pearl 
from Pinctada radiata (Leach). (Khamdan I 988) . ln the Arabian 
Gulf this pecies has variously been referred to as P. margaritifera 
(Steininger 1968. Andcrlini ct al. 1981. Almatar ct al. 1984) , P. 
f ucaw (Mohammad 1976) and P. radiata (Sadig and Alam 1989). 
The objective of this report i to review pearl oyster landing . 
*Present Address: Food & Agriculture Organization of the Uniled Nation . 
Via le delle Terme di Caaracall a . 00100 Rome. hal y. 
5 
describe ize compo ition and frequency of pearl occurrence and 
di cus resource management trategies in light of the present 
finding . 
l\lA TERIALS AND METHODS 
individual boat fishing activity and catches were monitored 
daily at the single pearl oyster market in Kuwait by interviewing 
fi shermen in the market place. Fishing effort wa calculated by 
multiplying the number of boat by average number of diving 
hours: the latter was estimated via interviews and direct observa-
tion. 
Monthly ize frequency di tribution of the oyster hinge length 
(HL) were obtained from sample (200-300 oysters) purchased 
twice a month . Allometric measurement (maximum dor o-ventral 
height. (DVM). total oy ·ter weight and wet meat weight) were 
obtained from subsample . Shell measurements were measured to 
the nearest 0. J mm using Vernier calipers. Oyster were cleaned 
of external fouling material and wiped dry before weighing to the 
neare t 0. I g. Oy ter meat were shucked from the shell and 
weighed individually . Sex was determined by gonad color: fe-
males were yellow-orange thr ughout study and mature males 
were milky white when . exually active or brown-yellow in the 
resting stage. Oy ters of undetennined sex were recorded as im-
mature . Wet mounts of gonads were conducted frequently to con-
Finn ex. 
RESULTS 
The Curre111 Fishery 
The diving fleet during · this study consi ted of 25 speedboat 
(3 m O L). mo t with a inglc diver. Eleven major pearl oyster 
b ds. varying in size from one t everal quare kilometers (10-20 
m deep). were scattered within the fishing ground (Fig . 2). An 
average of six JO-minute dives per day per diver were conducted 
u ing h kah air supply sy terns between a.m. and 12 noon. 
Div r hand-picked oy tcrs and placed approximately 6 kg in a 
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Figure 1. Lo('ation of traditional pearl OJSter beds in the Arabian Gulf (from Lorimer 1915). 
mesh bag. Unsorted oysters were sold to buyers at the market who 
later opened the oyster~ to retrieve any pearl s which were subse-
quently resold. 
Catch Statistics and Fishing £ff ort 
The mean daily landing of pearl oy!)tcrs in 1989 was 865 kg. 
and varied from 146 kg in January to 1716 kg in Jul y (Fig . 3) . 
Landing in 1989 totaled 287 tons or about 6.3 x I 06 oyster . 
worth approximately U.S. $ J .O million. 
Landings varied direc tly with effort : highest effort occ urred 
between June and October. The poor \\'Cather/di ving conditions 
between December and March accounted fo r the IO'-''CSt cff ort 
(Fig. 3). The average catch per hour of diving (CPUE) in 1989 wa 
37 ± 17 .4 kg ( n = I 2): this i:-. a ~light ovcre~timatc since some 
divi ng boats occasionally carried more than nnc di ver. CPUE was 
lowest in January I 989 and highest in Jul y 1989. Earlier data from 
l 983 also showed that landing~ and CP E increased steadily from 
May to September 1983 (Fig. 3) (unpublished data). 
Size Composition 
Total shell and meat weight. wet flesh weight and hinge length 
(HL) arc presented by size groups in Table I . Quarterly size fre-
quency histograms arc shown in Figure 4 . The HL of the majority 
of pearl oysters were unimodal and ranged between 40-56 mm. 
Oysters le _ than 40 mm HL were landed throughout the year. but 
were most abundant in fall and winter. 
A linear re lationship exists between HL and maximum height 
(0 M ) measurement : 
DV~1 = - 16 .863 + 1. 619 (HL) (r = 0 .79: n = 120) 
The silc-wcight data (Fig. 5 ) arc best desc ribed by curvilinear 
relationships of the fo rm Y = al t> (where Y is total weight in g 
and L is length in mm) as fo llows: 
Log (Wt) = -5.655 + 4.253 log (HL) 
(r = 0.78: n = 120) 
Log (Wt ) = - 4 .246 + 3.228 log (DVM ) 
(r~ = 0.97: n = 120) 
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Figure 2. Location of major pearl oyster heds in Kuwait waters: 
shaded areas offshore indicate oyster beds . 
Pearl /Ian-est 
Ninety-six of 44 14 oyster sampled (2.29t.) bore one or more 
pearls. Oysters with multiple pearl accounted for 17 . 77c of all 
pearl-bearing oysters. All pe::irl s recovered from the study were too 
small ( 1.53 :!: 0.88 mm; n = 132) to be of commercial value. 
Table ~ display pearl harvest by size and location over a range of 
oy ter sizes . Pearls found in the mantle were significantly larger 
(S tudent' s I-test: t < 0.05) than those in the gonad. No pearls were 
fo und in oy ters with HL less than 40 mm and there was no 
signi ficant corre lation between oyster size and pearl size (r:? = 
0.003. df = 130) from the oy ter examined . However. the prob-
ability of pearl occurrence increases with size of oysters. Three 
percent of oysters Jess than 58 mm HL contained pearls whereas 
the frequency increased to 5 percent for tho e over 58 mm HL. 
From the 5. 9 x I 06 oysters landed from June 1989 to January 
1990. only 400 large pearls (> 4 mm) and 984 small pearls (3-4 
mm) were sold in the market. Thus, the probabi1ity of landing a 
commercial-sized pearl is one in 4200 . This estimate is slightly 
kewed became a few pearls were sold outside the oyster market. 
,\faJurity 
Figure 6 reveal that both sexes matured at the same size (50 
mm HL) and there wa no evidence of a sex change wi th size in P . 
radiata, as ha been reported for other pecie. (Tranter. 195 ) . 
Sex ratio over the period of ampling approached I : l. Bccaw,e of 
2 .0 , 70 
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Figure 3. J\Jean monthly landings and mean monthly ca tch per unit of 
effort (CPUE) of P. radiata for 1989 and from Januar~· lo May 1990. 
Data from ~lay to September 1983 arc also shown for comparison. 
CPUE is defined as amount (kg) of o~·ster hanested per hour. 
the high growth rate of oys ters. maturity is probably reached in the 
first year. and for those pawned in early spring. possibly during 
the first six months (Tranter 1958: Rose ct al. 1990). The presence 
of mall oyster ( <40 mm HL) throughout the year indicate that 
pawning is continuous with the greatest activity occurring in the 
. ummcr and late fall (Fig. 4). 
DISCCSSIO~ 
Compared with the harvest rate of pearl oyster in other trop-
ical areas. Kuwaiti waters are highly productive (Pragasam and 
TA BLE J. 
Total weight and wet nesh weight (mean :: standard deviations) in 
relation to 2 mm size intervals of HL for subsample of 















(n = number of oyste~) . 
P. radiata landings 
Total Weight (g) 
1.17 
8.5 1 
3 .45 ~ 1.64 
7.28 :.:: 3. 11 
8.35 ±. 2.54 
13 . 3:: 2. 16 
23 .63 :!: 14 . 18 
34.46 ::t 10 .40 
44 23 ::t 18 .35 
49 .20 :::: I .58 
64.0 :!: 19 .05 
60.85 ::t 14 .72 
64 . 14 :!: 25 .56 
81.83 
Flesh Weight (g) 
0.34 
2.5 1 
0.96 :::: 0.40 
2. 10 :: 0.74 
2.38 ::: 0.41 
3.90 ::: 0.46 
7 .23 :!: 4 .33 
10.22 ::t 2.9 1 
13 .62 :!: 5.24 
15 .92 :!: 6 .66 
21.89 ::t: 5 .60 
21.25 :t 3.35 
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Figure 4. Quarter ly hinge length frequency distrihution at 2 mm interrnls of P. radiata collected from landings in the pearl O)'Ster market during 
1989 and early 1990 . 
Dev 1987; Easwaran c t al. 1969; Dybdahl and Rose 1986). In-
deed, catc h data from this study arc re lati ve ly high- 780 oysters 
or 37 kg per hour of d iving . Direc t obse rvation and interview, 
indicate that our CPUE calcula tions may have been overestimated 
by 25 percent at most. 
Due to the high annua l harves t rates . the fi shery in Kuwai t 
relics heav ily on rec ruit ment of young oysters. Narayanan and 
Micha I ( 1968) reported a growth rare of P . \'ll/garis in the Gulf o f 
Kutch of 38 .4 mm HL in the fi r t year while Jcyabaskaran et a l. 
( 1983) repo rted a growth rate of P. f ucara in the G ul f of Mannar 
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Figure S. Total weight nrsus HL for P. radiata collec1ed throughout 
the course of the study. The length-weight relationship is W = 
0.00000221 L u 5-' (r 2 = 0.78, n = 120). 
of 4 l. 2 mm in its fi rst year. Nayar et al. (1992) concluded that the 
growth of P. radiata in Bahrain waters was higher than the growth 
of pearl oysters in the Gulf of Mannar ( corroborates unpubli hed 
data of the present study) . It appears that the majority of the 
commercial Kuwaiti catch is composed of O + or 1 + year-classe . 
Although increased effort yie lds increa ed landings. other fa -
tors that affec t landings arc poorly unders tood. Annual fluctua-
TABLE 2. 
Number, size (mean diameter ± s.d.) and location of pearls found 





HL Oyster~ with size .~ize 
( mm) Searched Pearls JI (mm) n (mm) 
< 40 127 0 
41 376 3 1.0 ::!:: 0.3 0 
45 355 4 3 1.4 ::: 0 .7 1 0.5 
47 501 13 10 1.8 ::!: 1.0 8 1.3 :!: 0.3 
49 572 II 12 2.3 :!: 1.7 2 1.0 ::: 0 . 1 
51 626 15 10 1.1 :!:: 0.8 7 1.2 ::!: 0.4 
53 564 17 14 1.9 :!: 0.8 8 1.3 ::: 0.3 
55 39 1 7 7 1. 6 := 0 .3 2 I.I =. 0 .2 
57 294 7 6 2.0 :!: 0 .8 6 1.4 :!: 0 .8 
59 188 10 0 13 1.5 :!: 0.9 
61 106 6 9 I.I ± 0 . 1 5 I. I ::!: 0 .2 
63 52 3 2.6 2 1. 8 :!: 0 .1 
65 28 0 2.0 
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Figure 6. Percent HL frequenc): distrihulion of male and female and 
cumulative HL frequenc)' distribution of combined sexes for P. radiata 
collected during 1989 and early 1990. 
tion and sources of pat se ttlement are virtually unknown. Exten-
sive beds in Saudi Arabian waters could be significant sources of 
spat. since they lie within protected z.ones near oil wells . There are 
no data to suggest that the present fishing pressure (about 1000 
hours per month) is sustainable. Ongoing data collection subse-
quent to the Gulf War (May-November, 1992) indicates no ap-
parent change in fishing pressure. but there is a slight drop in catch 
vo lume. This decreased volume may be due to overharvest or 
environmental damage to oyster beds caused by oi l spills and 
combustion products of oi l fires during the war. 
The objective of managing the pearl oyster fishery is not to 
maximiLe the landings of oyf) tcrs. but rather to maximize the value 
of pearls- via increased numbers or sizes of pearls. The present 
study found no relationship between pearl size and oyster size over 
the range 40--68 mm HL and agrees with earlier findings for the 
same species (Almatar ct al. 1984). Large valuable pearls (> 3 
mm) observed in the market (not taken from our subsamples) were 
not found in unusually large oysters. Thi s study did find an in-
crease in occurrence of pearls in larger (> 58 mm HL) versus 
smaller ( < 58 mm HL) oys ters. Studies of other species have also 
re lated pearl yield to age of oyster (Pearson 1933; Easwaran et al. 
1969). Results of thi s study indicate that the total value of pearls 
could be increased if the fishery were managed to promote harvest 
of oysters greater than 58 mm HL. 
ACKNOWLEDGMENTS 
This study was partially supported by the Public Authority of 
Agriculture and Fishery of Kuwait. Thanks to Dr. M. Saif. head of 
the Mariculture and Fisheries Department. fo r his support through-
out the study and to Dr. J . 13 ishop for his critical review on the 
early drafts of the manuscript. 
40 ALMATAR ET AL. 
LITERATURE CITED 
Almatar. S. M .. G. R. Morgan & . Hakim . 1984. The pearl oyster ft . h-
ery of Kuwait. In : C. P. Mathews (ed.) . Proc . of Shrimp and Fin 
Fisheries Managemenl Work ho1>, 9- 11 Oct.. 1983 . Kuwait Institute 
for Scientific Research No . 1366. 2:575-600 . 
Anderlini. V. C .. L. Al-hann,. B . W. De lappe . R. W. Risebrough. W. 
Walker. B. R. T. Simoneit & A. Newton . 1981. Distribution of hy -
drocarbons in the oy~ter. Pir1craJa margarat(fera, along the coast of 
Kuwait. Mllr . Po/Ira . Bull . 12:57- 62 . 
Bowen. R. LeB. 1951 . The pearl fi sheries of the Persian Gulf. Middle East 
Journal 5(2): )61 - 180. 
Dybdahl. R. & R. A. Rose . 1986 . The pearl oyster fishery in We tcm 
Australia . In: A. K . Haines. G. C. Williams & C. Coates (eds.). 
Torres Strait Fisheries Seminar, Port Moresby. 11 - 14 Feb. 1985 . 
Aust. Gov. Puhl. Service. Canberra: I 22- 131 . 
Easwaran. C. R. , K. R. Narayanan & M. S. Michael. 1969 . Pearl fo,herie 
of the Gulf of Kutch . J . Bombay Nor. Hist. Soc. 66:338- 344 . 
kyabaskaran, Y . . D.S. Dev . I. Nalluchinnappan & N. Radhakri~hnan . 
1983 . On the growth of the pearl oyster Pincraclu fu cata (Gould) under 
farm conditions at Tuticorin. Gulf of Mannar . Proc. Symp . Coastal 
Aquaculture 1:587- 589 . 
Khamdan. S. A. 1988 . The Bahrain pearl oyster : Their genetics and sy~-
tematics . niv . College uf North Wales. .K. MS Thesi s. 132 pp . 
Lorimer. J. G. 1915 . Gazetteer of the Persian Gulf. Appendix C. The pearl 
and mother-of-pearl fisheric~ of the Persian Gulf. 2:2220-2293. Cal-
cutta, India. 
Mohammad. M-B . M. 1976. Rdation~hip between biofouling and growth 
of the pearl oyster Pinctada fucara (Gould) in Kuwait. Arabian Gulf. 
Hydrnhiologia 51 :129- 138 . 
Narayanan, K. R. & M. S. Michael. 1968 . On the relation between age 
and linear rnea urement. of pearl oyster. Pi11ctada mlgaris (Schuma-
cher). of the Gulf of Kutch. J . Bombay Not. Hist. Soc . 65 :441-452. 
Nayar. K . N .. M. Al-Rumaidh & H. Al -Sayed. 1992. Experimental study 
of the ettlement and collection of spat of the pearl oy~ter Pinctoda 
radiara (leach) from Bahrain waters . /11 : Proc . of Symp . ()11 Maricul-
ture Teclwulogy and lrn·estmellt Opportunities . 9- 10 May 1992 . Bah-
rain Centre for Studies and Research. 16 p. 
Pearson. J. I 933. The maximum pearl-yield of a pearl oyster bed. Ceylon 
J. Sci. (VJ:1 -':!0. 
Pragasam. B. & D. S . Dev. 1987 . Studies on the pearl oyster population 
in pearl oyster grounds off Tuticorin in the Gulf of Mannar. In : The 
Seas around India . Spl. Pub. Bull. Cent. Mar. Fish . Res. Inst. 42:79-
83 . 
Rose. R. A , R. E. Dybdahl & S. Harders . 1990. Reproductive cycle of 
the Western Australian Silverlip Pearl Oy ter, Pinctadc1 maxi1na (Jame-
son) (Mollusca: Pteriidac) J. Shellfish Res. 9:261-272 . 
Sadig. M. & I. Alam. 1989 . Metal concentration in pearl oyster. Pinctada 
radiara. collected from Saudi Arabian coast of the Arabian Gulf. 811// . 
Environ. Co11to111. Tmicol. 42: 111 - 118 . 
Steininger. F. 1968 . Recent marine molluscs. In: W. Fuchs, T. E. Gat-
tingcr & H. F. Holzer (eds .). E.tplmwtory text to the Synoptic Geologic 
Map of Kuwait. Geologic Survey of Austria, Vienna. 87 pp . 
Tranter. D J. 1958 . Reproduction in Australian Pearl Oysters !Lamelli-
branchia) J. Pi11crada olbina (Lamarack) : Primary gonad development. 
Aust. J . ,'rlar . Freshll'at . Res . 9:135-143. 
Villiers, A. J. 1969 . Sons of Sinbad Scribner. N.Y. 414 pp . 
